We may now ask if this process of lymphatic block plays any part in the result of a therapeutic pneumothorax. The mode of action of pneumothorax, for instance in tuberculosis, is not fully understood, involving as it does, besides absence of respiratory movement, profound changes in the blood and lymph circulation through the lung (as the writer attempted to show elsewhere). But we do understand something of the part played by the lymphatics in the spread of tuberculosis. There are, according to the work of Miller, no lymphatics in the walls of the air spaces distal to the ductuli alveolares. Such tubercle bacilli as gain admission to the beginnings of the lymphatic plexus do so within a phagocyte, as carbon does. It would seem probable that the transference of tubercle bacilli along the lymphatics will be slowed by lymphatic stasis and the chance of metastatic infection will be diminished. It is generally admitted clinically that an effective collapse of the lung lowers the risk of spread of the disease.
There is another clinical phenomenon for which one attempts to find an experimental explanation. That is the striking effect on the temperature and general condition often seen in febrile patients within quite a short time of the beginning of an effective artificial pneumothorax for unilateral tuberculosis. This effect may occur in a time too short to have brought about any bearing on the tuberculous process itself. The idea of the mechanical prevention of absorption of some toxic agent or substance is an obvious one, and from these experiments it appears possible to suggest that lymphatic obstruction plays an important role in bringing about this symptomatic improvement. It has been often stated that the benefit of artificial pneumothorax is proportional to the degree of collapse obtained, but if benefit may be derived by preventing absorption from a tuberculous lung it is likely that the greater the degree of collapse obtained the greater will be the lymphatic stasis and the less the absorption by the lymphatic route.
Whooping-cough in Old Age. By A. J. HALL, M.D.
ALTHOUGH whooping-cough is more strictly confined to the first five years of life than most other specific fevers, yet it may occur at any age; quite a number of cases are recorded in persons over sixty. Elliotson [1] in 1839 in his Textbook of Medicine, states that " The late Archbishop of Canterbury had it shortly before death." This must have been Charles Manners-Sutton who died in 1828 at the age of 73, concerning whom the Dictionary of National Biography says, The very year of his death he was too ill to attend (The House of Lords) in person . . ." Probably this was owing to the attack to which Elliotson refers. Gibb [2] in his monograph on "Hooping Cough" (1854) mentions a case seen by Roe in a woman aged 65, and refers to one reported in the American Press, a Baltimore man, who had it when aged 76. Todd 13] in 1854 reported cases in a married couple, aged 80 and 72 respectively. Both recovered. Heberden [4] met with one case in a woman, aged 70, and another in a man aged 80. It is common knowledge that the eminent physician referred to in Fagge and Pye-Smith [4] as suffering severely from an attack when more than 65 years of age, was the late Sir William Jenner. Sticker [5] quotes Veldon as seeing a case in a man of 70. Hale-White [6] reported a case in a remarkably healthy woman, aged 81. Whilst in his consulting room she had more than one paroxysm with typical whoops. There were no signs of bronchitis. Schwenkenbecher [7] records how his own mother, aged 66, came to stay with them. She had a severe cough and infected her youngest grandchild. He also mentions the case of a young adult infecting others, including a mother, aged 66, and a father, aged 80. I have been surprised at the number of cases which I have heard of in the course of recent casual conversations with colleagues. These include a well-known consultant in children's diseases-now no more-who had it when getting on for 60 years of age; a distinguished Oxford fellow, who had it when 76, recovered and lived to 86; two cases in which old ladies visiting their grandchildren have been infected by them.
If one adds to the recorded cases the probably much larger number not recorded, and also the possibly quite considerable number not diagnosed, it would seem to be less uncommon in old age than is generally thought.
As whooping-cough is not notifiable it is impossible to say what proportion of the population suffer from a primarv attack in childhood. It cannot be large, and as few suffer from it when childhood is over, it would seem that a certain natural immunity develops spontaneously with the body's growth. In most people this seems to be sufficient to protect them. In a few, however, it is not, and in young adult life they become infected on sufficient exposure. This is not an uncommon thing in young medical men. One of my colleagues had it whilst registrar at his hospital. Even the immunity acquired by an attack in childhood does not always continue through adult years. I have the notes of a severe case in a medical woman aged 35, the result of an infection at a welfare clinic. She had had a severe attack when seven years old which was vouched for by the medical man who attended her in both instances. J. D. Rolleston [8] saw it in a nurse, aged 21, who had had a previous attack at 5 years of age.
Whilst then it is possible for primary or secondary attacks to occur on exposure in young adults, it is particularly to the cases in old age that I wish to call attention.
These may be divided into two groups: (A) Those in which there has been a known attack in childhood. Such cases have been recorded by Lihe [9] and Widowitz [10] up to the age of 81. In these an acquired immunity has evidently been lost.
(B) Those in which there is no definite information one way or another as to an attack in childhood.
If these had had an attack they obviously come under Group B (a), and it is merely a question of loss of an acquired immunity. If they had not, there are two possible explanations, either: (1) They have never at any time been immune and have only escaped earlier in life from lack of exposure to infection; or (2) they have been naturally immune throughout the greater part of childhood and adult life, but have lost this natural immunity in old age.
Of the five ca3es belonging to Group B which I have met with in practice, two present certain features which make the second alternative highly probable. Thus neither of the patients is known to have had a primary attack in childhood. Both have undoubtedly been fully exposed to infection during adult life without effect. Both became infected in old age. Case I.-Dr. X., aged 72, a general practitioner of more than forty years' standing, began with a cough early in January of this year. On January 21, whilst in the street, he had a paroxysm of coughing of such violence that he had to stand still and thought he would never get his breath again. During the paroxysm he felt a sudden severe pain in the left side which proved to be a ruptured external oblique. The side was strapped, but similar violent paroxysms of coughing recurred at frequent intervals, causing severe pain. I was not asked to see him until four days later. His condition then was most distressing. He had been unable to lie down since the day of the attack, because to do so brought on the paroxysmal cough. He could only sit in his chair or kneel on the floor and lean over a low couch. He had not had more than a few minutes' sleep at a time for four days and nights, as the cough always wakened him. He described a paroxysm as follows: It seemed to begin with a fibrillary twitching in the left upper abdominal muscles, these then went into a spasm and he could not take a breath. This spasm lasted so long that he felt that he would never be able to breathe again. He became cyanosed and then quite suddenly everything relaxed. He brought up a small pellet of mucoid sputum, and the attack was over. Between the paroxysms he was in no distress, except for the pain in the side. He was able to take food. The temperature was not raised, and the pulse was only 72. My diagnosis was whoopingcough, but with this he did not agree. Durinig the next few days, in spite of large doses of sedatives and narcotics of almost every kind, together with various " specifics for pertussis," no relief at all was obtained either from the frequent paroxysms or from the insomnia. On January 27 his legs began to swell, and be was, with difficulty, persuaded to get into bed for a while. From January 27 to February 1 the paroxysms became somewhat less frequent; he was able to get occasional snatches of sleep, but never for more than half an hour day or night. The ruptured abdominal muscle also was less painful. On January 29 the temperature rose to 1000 F. at night. On January 31 it was 1020 F. One night, during which he had several severe paroxysms of coughing, a large ecchymosis developed, extending across the lower abdomen, another in the lumbar region, and a third over the buttock. About this time he was also slightly delirious at times, and his general condition was rather disquieting. On February 1, having accepted the diagnosis of whooping-cough, he asked for a hypodermic injection of adrenalin which, he assured me, he had always found to be a " specific " in this disease I For many years he has had a particularly wide experience of whooping-cough in connection with a public appointment. After the dose of adrenalin he was for two hours without a paroxysm; this was the longest interval of freedom he had had for ten days. The same evening when I saw him he said that he felt much better and that he could now take quite a full breath. This level of improvement, however, was not maintained, and during the next few days, although the paroxysms were less frequent, he became greatly exhausted from lack of sleep. His legs became rather more swollen. During this time the nurse reported quite definite "whooping'" on two or three occasions. On February 5, two weeks after the first paroxysm, he began to get a little more sleep, and during the next few days improved steadily in every way. On February 9 he was up, dressed and practically convalescent. He is now back at work as usual, though he still has occasional slight paroxysms.
Whilst there are many features of interest in this case, such as the ecchymosis, the temporary cedema of the legs, the question as to the value of adrenalin, and the rupture of an abdominal muscle during a paroxysm, which occurred in two of my adult cases, time does not permit of discussing them. I will limit myself to this question of loss of immunity.
Dr. X. comes under Group B. He does not know whether he had pertussis in infancy or not. Had he been a layman and acquired it at the age of 72, it might have been explained as being due to his first serious exposure to infection. Seeing, however, that for over forty years he has been constantly attending such cases in large numbers, it is difficult to believe that he should have escaped infection for all that time had he not been immune during most of his life, whether such immunity was natural or acquired. At the age of 72, although so far as we know he has not been in any way more exposed to the infection than at any other period of his life his immunity has failed.
A second case which points in the same direction came under my notice twenty-five years ago.
Case II.-Mrs. B., aged73, was seen in consultation with the late Dr. Shea, of Chesterfield in January, 1908. Five weeks previously she had begun to have her usual winter cough, and three weeks later, on Christmas day, paroxysms of great violence began. They usually came on in the early morning, waking her out of sleep; occasionally there was one in the day also. She described the attacks as beiiig " just like whooping-cough." She said it felt " as though there wvas a net-work in her throat which could not be moved either way, and as she struggled she became bluer and bluer, and severe pain came over the heart and down the left arm. Eventually nothing but a little frothy sputum comes up. After an attack she was exhausted and swollen. My record gives no information as to whether she had had pertussis or not in childhood, and therefore as in the previous case, she comes into Group B. That she had been immune in younger adult life is, however, exceedingly probable, because she had been heavily exposed to infection whilst nursing one of her children who died from it. Indeed, it was from the recollection of her child's attacks that she had herself diagnosed her condition -a diagnosis with which her doctor did not at first agree. However, there was no doubt as to the correctness of her suspicions and there was a definite history of exposure, a fortnight before her attack, when she had visited a house in which the father and five children were suffering from it.
Although this woman had probably much fewer opportunities of becoming infected than Dr. X., yet it is reasonable to suppose that in the course of nursing her own child in a fatal attack the amount of exposure was considerably greater than that to which a medical attendant is subject. At 73 she is affected after what was, at most, a brief -and not very intimate-contact with a case. She made a complete recovery in a few weeks.
Of the three other cases of whooping-cough which I have seen in advanced years, one was in a man aged 67, in whom the paroxysms led to vomiting. In spite of a supposed "heart trouble" he made a complete recovery in four or five weeks.
Another was in a woman aged 65. In this case also the paroxysms caused vomiting. She, too, recovered completely. The third was in a woman aged 58. In her case a paroxysm was often set up by taking food; in fact, some cesophageal obstruction was at one time suspected, but a radiogram showed that there was no abnormality in the cesophagus. She had definite inspiratory whoops. Unfortunately in none of these cases is there any statement as to whether there had been an attack in childhood or not.
As regards the question of loss of acquired immunity in whooping-cough, Widowitz This statement refers only to cases of immunity acquired from a previous attack. As to whether there is such a thing as natural immunity, and if so at what age it tends to disappear, I have been unable to find any opinions expressed.
There are certain points of practical importance if the views brought forward in this paper are correct.
(1) The possibility of whooping-cough as a diagnosis should be borne in mind in every case of severe paroxysmal cough in an elderly person, for which no obvious organic cause can be found.
(2) The popular idea that old people, whether they have it in childhood or not, may with safety be brought in contact with cases of whooping-cough in children is incorrect.
As regards susceptibility to whooping-cough, old age appears to revert to childhood. Indeed, in respect of its tendency to attack the extremes of life, or perhaps its less capacity to attack active youth and adult life, whooping-cough shows certain similarities to bronchopneumonia.
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Discussion.-Dr. J. D. ROLLESTON said that though he had had considerable experience of whooping-cough, he had never seen a case in old age, and his knowledge of the subject was merely derived from perusal of the literature. The only examples of the disease which he had seen in adult life had been a nurse who had had a second attack at the age of 21, her first having been at the age of 5 years, and a woman aged 50, who had been under his care only a month previously. In both cases the symptoms of whooping-cough had been typical. The subject of whooping-cough in old age was of interest from both the epidemiological and the clinical standpoints. Owing to the atypical form which it often assumed at that age it frequently passed unrecognized, and so old persons might be responsible for the spread of the disease. Several writers on whooping-cough in adults emphasized the absence of certain symptoms, especially vomiting. The earliest cases on record of whooping-cough in old age appeared to be those reported by William Heberden the elder, in 1802, in a woman aged 70 anid a man of 80. The oldest patient was that described by Petit, a man aged 92, and the next oldest was Boulting's case in a man aged 84. In both cases recovery was uneventful.
